Conjoint Analysis オ モチイタ カイゴ ジュヨウ カンスウ ノ スイテイ by スズキ, ワタル et al.
Discussion Paper No.   486
CONJOINT  ANALYSIS ????
?????????
????
?????
???? ? ?? ?
????
???????
????????????????????
October 1999
Conjoint Analysis?????????????∗)
?? ??
??????????????
and
????
???????????
??
?????????????????????????????????????????
??????????????????????????????????????????
???????????????????????????????? Conjoint Analysis
??????????? random effect???????????????????????
????????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????
JEL Classifications:I18,I39.D60 ?
Keywords:Conjoint Analysis,random effect ?????????, ??????, ????
??
?????????????? 6-1 ???????????? ????? ?
tel:06-6879-8566 fax:06-6878-2766 ?e-mail:ohkusa@iser.osaka-u.ac.jp
1 ????
?????????????????????????????????????????
????????????????????????????????????????
????????????????????Conjoint Analysis????????????
????????????????????????????????????????
????????????????????????????????????????
?????????
???????????????????????????????????????
????????????????????????????????????????
????????????????????????????? (1996)????????
?????????????????????????????????????????
????????????????????????????????????????
?????????????????????????? ??????????????
???????????????????????? (1997,1999a)???????????
?? (1997)?????????????? ’86,’89,’92????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????????
???????????????????????%???? 0.03?1.4%???????
?????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????
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3 ?????
?????Conjoint Analysis???????????????????????????
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????????????????????????????????????????
????????????????????????????????????????
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???Conjoint Analysis??????????????????????????????
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and Zweifel(1999),Ratcliffe(1999),San Miguel and Ryan(1999),Johnson et al(1999),Ryan
and Farrar(1994),Ryan and Hughes(1997),Van der Pol and Cairns(1997),Van der Pol and
Cairns(1999),Bryan et al(1998))??????????????????????????
??????Ryan(1999a)???????Ryan and Farrar(1994)????????Ryan
and Hughes(1997) ??????Van der Pol and Cairns(1997) ???????Bryan et
al(1998)?????????? MRI??????? Conjoint Analysis????????
???????????????????? Conjoint Analysis????????????
??3)?
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?????? random effect????????????????????????????
????????????Conjoint Analysis????????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????random effect????? individual effect???
????????????????????????????????????? random
effect????????????????? individual effect?????????????
??????????Conjoint Analysis???? random effect????????????
???????? Hausman???Hausman(1978)???????random effect????
????????????? Conjoint Analysis???????????????????
????????????????????????????????????????
8
????????????????????????????????????????
?????????????? 0????????? Conjoint Analysis?? random effect
??????????4)?
???????????? random effect??? probit??????????????
????????????????????????????????????????
???????????????????????????????? 2???????
??????????? 3????????????????????????????
????????????????????????????????????????
?????1?????? 1???????????????????????????
?????????????????????????????????? 0??? 3?
????????
????????????????? probit???????????????????
????????????????????????? random effect?????????
???
???????????????????????????????????????
??????????King(1987)?????????????????????????
??????????????????????????????????????
?????????
Prob[T = k] =
e−λλk
k!
k = 0, 1, 2, · · · (1)
?????????????λ = eXβ??????????β?????????????
??????????????λ????????? eXβˆ???????????????
?????
?????????????? random effect????????????? Liang and
Zeger(1986)?????????????????
• ?????:random effect????????????????????β?????βˆ
????
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• ?????:???? Pearson??
rˆit =
kit − eXitβˆ
eXitβˆ/2
(2)
• ????????? R????????
Rt,s =
{
φˆ if t = s ??
αˆ if t = s (3)
??????? Rt,s??????? t???? s????????????????
????????? φˆ?αˆ??
φˆ =
∑N
i=1
∑ni
t=1 rˆ
2
it∑N
i=1 ni − p
αˆ =
∑N
i=1
∑
t>t′ rˆitrˆit′∑N
i=1 ni(ni − 1)/2− p
(4)
?????????? N???????ni?? i????????t???????
??????????p???????????????????
• ?????:
N∑
i=1
AiXi(A
0.5
i RA
0.5
i )
−1(Ki − eXiβ) = 0 (5)
???? ˆˆβ????????Ai?????? eXitβˆ???????????
• ?????:???βˆ = ˆˆβ?????????????????? ˆˆβ?βˆ??????
? 2????
???????????????????????????????????????
??????? H−11 H2H
−1
1 ??????????????????H1? H2??????
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H1 =
N∑
i=1
(AiXi)
′(A0.5i RA
0.5
i )
−1(AiXi)
H2 =
N∑
i=1
(AiXi)
′(A0.5i RA
0.5
i )
−1(Ki − eXiβ)(Ki − eXiβ)′(A0.5i RA0.5i )−1(AiXi) (6)
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???????????Ti,j??? pj????? i?????????????????
?????Ii??????Ai???????Gi???????????????????
????????????????????????????????????????
???Ni?????????Hki (k = 0, 1, 2)????????????????????
??????????????????? k = 0????????????? k = 1?
???????????? k = 2??????????????????????????
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5 ??????
????????????????????????????????????????
???????????????????????????????????
???????????????? 6????????????????? 1999? 7?
????????????????????????????2000? 4????????
??????????Conjoint Analysis??????????????????????
??????????????.0642361?????????????????.0314645?
?????????????????????????????????????????
????5)?????????????????????????????????? 1999
? 7??? 2000? 4???????????????????????????????
???????????????.1151?????????????????.0314645??
2000? 4?????????????????????????????????????
?????????????????????6)?
???????????????????????????????????????
????????????????????????????????????????
?????????
• ???? (1999 ? 9????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????
• ??????????????????????????????????????
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????.1151??????
• ??????????????????????????????????????
??????????????????????????????????????
????????????
• ??????????????????????????????????????
???????????????????
5.1 ???????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????????
???????????????????????????????????????
????????????????????????????????????????
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5.3 ??????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????α0??????????α1???????????
α2????p????????????? p∗????? S???????????????
??????
∫ ∞
p∗
peα0+α1 log p(+α2(log p)
2)dp+ S(p∗ − p)
∫ p∗
p
peα0+α1 log p(+α2(log p)
2)dp− S(p∗ − p) (7)
????????????????????????????????????????
eα0
1− eα1 log p
α1
+ S(p∗ − p)
eα0
eα1 log p
∗ − eα1 log p
α1
− S(p∗ − p) (8)
?????????????????????????????????????????
???????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
???
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???????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????????????????????????
6 ????
????????????????????????????????????????
????????????????????????????????????????
???????????? Conjoint Analysis??????????? random effect??
?????????????
???????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
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*) ??????????????????????????????????????
??????????????????????????????????????
?????????????????????? 1999?????????????
????????????????
1) ??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????????????
?????????????????? 10?????1998? 7? 27???????
???
2) ????? Conjoint Analysis?????????????????????????
?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????? (1999)???????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????
3) ????????????? (1999)??????????????? 1999????
???????????????? (1999)?????????
4) ??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
? random effect???????????????
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5) ??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????????????
????????????
6) ??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????????1999? 7????
?????????????
7) ?????????????Willingness to Pay???????????????
?????????????????????????????????????
?????????????????????????????????????
Willingness to Pay??????????????????????????????
??????????????????????????????????????
?????????????? (Kaserman and Barnett(1991))?????????
??????????????????????????????????????
????????
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? 1: ?????
??? ?? ???? ??? ? ????
?? 700.3223 597.4891 0 4400
?? 3985.591 4017.523 0 12500
????? ? .1862464 .4281822 0 3
?????? .3137536 .4643503 0 1
????? 85.08889 8.357964 65 98
???? .2034384 .4028445 0 1
????? .0386819 .1929741 0 1
????? 0 0 0 0
????? .025788 .1586159 0 1
????? .012894 .1128981 0 1
????? .0143266 .1189187 0 1
????????? .0075529 .0866439 0 1
???????? .0089955 .0944879 0 1
?????? .023988 .1531265 0 1
???????? .0088106 .0935189 0 1
???????? .0014837 .0385186 0 1
???????? .0118694 .1083789 0 1
???????? ? ?
?? 666.7254 665.0049 0 4400
?? 3766.604 4118.516 0 12500
????? ? .5070423 .5017201 0 1
?????? .6338028 .5770907 0 2
????? 85.90909 7.526468 71 98
???? 1 0 1 1
????? .1901408 .3938012 0 1
????? 0 0 0 0
????? .1267606 .3338823 0 1
????? .0633803 .2445082 0 1
????? .0704225 .2567635 0 1
????????? .0155039 .1240272 0 1
???????? .0294118 .1695823 0 1
?????? .0882353 .2846854 0 1
???????? .0359712 .1868919 0 1
???????? 0 0 0 0
???????? .0583942 .2353478 0 1
Note:
24
? 2: ??????????????
??? t? ???
?? (??) 14.38078 3.066 0.002
?? (??)2 -1.06529 -3.209 0.001
?????? .0388031 0.886 0.376
?????? .0596055 2.198 0.028
??? ? ?? -.2499464 -2.168 0.030
????? -.2487305 -1.467 0.142
??? ?? -.0232912 -0.155 0.877
????? .4259325 1.395 0.163
????? -.403494 -1.018 0.309
????? .3996464 0.894 0.371
????? .6029573 1.960 0.050
?????? ? .0815043 0.211 0.833
?????? ? .5467335 1.599 0.110
??? ??? -48.49611 -2.955 0.003
Note:???????????????? random effect??????????? 633??
??? 281????random effect??????? Hausman???? 0.79???????
? 0.8507??????????random effect???????????????????
????
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? 3: ??????????????
??? t? ???
?? (??) 11.32803 3.375 0.000
?? (??)2 -.880856 -3.520 0.000
?????? .0304746 0.642 0.521
?????? .0363014 1.406 0.160
??? ? ?? -.2638502 -2.162 0.031
????? -.2731318 -1.543 0.123
??? ?? -.0534816 -0.341 0.733
????? .6314232 1.837 0.066
????? -.3240408 -0.863 0.388
????? -.1623261 -0.158 0.874
????? .6370106 2.085 0.037
?????? ? .4659668 1.538 0.124
?????? ? -.9072747 -2.052 0.040
??? ??? -35.85676 -3.265 0.001
Note:???????????????? random effect??????????? 628??
??? 279????random effect??????? Hausman???? 2.29???????
? 0.5140??????????random effect???????????????????
????
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? 4: ??????????????
??? t? ???
?? (??) 24.89887 2.176 0.030
?? (??)2 -2.053523 -2.253 0.024
?????? .0315397 0.647 0.518
?????? .0680171 2.190 0.029
??? ? ?? -.3130521 -2.233 0.026
????? -.3738502 -1.672 0.095
??? ?? -.1356942 -0.673 0.501
????? .1581334 0.304 0.761
????? -.2100461 -0.530 0.596
????? -1.376942 -1.383 0.167
????? .6807402 1.524 0.128
?????? ? -.0172732 -0.055 0.956
?????? ? .6439814 1.854 0.064
??? ??? -75.79221 -2.113 0.035
Note:???????????????? random effect??????????? 638??
??? 285????random effect??????? Hausman???? 5.67???????
? 0.1288??????????random effect???????????????????
????
27
? 5: ????????????????
??? t? ???
?? (??) -.8173169 -7.869 0.000
?????? .0728647 1.722 0.085
?????? .0269731 0.913 0.361
??? ? ?? -.1986977 -1.524 0.127
????? -.4164567 -2.038 0.042
??? ?? .095242 0.571 0.568
????? .3269943 0.843 0.399
????? -.3758774 -1.173 0.241
????? .4357978 0.850 0.395
????? .6265881 1.440 0.150
?????? ? .104661 0.283 0.777
??? ??? 4.804413 6.262 0.000
Note:???????????????? random effect??????????? 640??
??? 286????random effect??????? Hausman???? 2.54???????
? 0.2810??????????random effect???????????????????
????
28
? 6: ????????????????????????
??? t? ???
?? (??) -.7499369 -4.076 0.000
?????? .1874047 1.494 0.135
?????? .0865232 1.398 0.162
??? ? ?? -.4907749 -2.088 0.037
????? .1620308 0.725 0.468
????? .0694813 0.182 0.855
????? -.3808745 -0.874 0.382
????? .1798688 0.453 0.651
????? .2255728 0.779 0.436
?????? ? .6445405 2.059 0.039
?????? ? .544551 1.540 0.123
??? ??? 3.505445 2.437 0.015
Note:???????????????? random effect??????????? 119??
??? 55????random effect??????? Hausman???? 0.30???????
? 0.5860??????????random effect???????????????????
????
29
? 7: ????????????????????????
??? t? ???
?? (??) -.4908349 -3.550 0.000
?????? .2364517 1.570 0.116
?????? .0481963 0.853 0.394
??? ? ?? -.5326915 -2.145 0.032
????? .1650915 0.799 0.424
????? .2940501 0.841 0.400
????? -.2289915 -0.567 0.571
????? -.4621322 -0.452 0.651
????? .2174056 0.849 0.396
?????? ? .7587285 2.271 0.023
??? ??? 1.391256 1.111 0.267
Note:???????????????? random effect??????????? 119??
??? 55????random effect??????? Hausman???? 0.05???????
? 0.8221??????????random effect???????????????????
????
30
? 8: ????????????????????????
??? t? ???
?? (??) -1.321375 -2.921 0.003
?????? .5405434 3.551 0.000
?????? -.0125152 -0.285 0.776
??? ? ?? -.9104575 -2.862 0.004
????? .5340243 1.911 0.056
????? -.557454 -1.291 0.197
????? -.2065002 -0.538 0.590
????? -1.971679 -2.027 0.043
????? -.322885 -0.763 0.446
?????? ? .4774562 0.995 0.320
?????? ? .6976463 1.823 0.068
??? ??? 4.813622 1.675 0.094
Note:???????????????? random effect??????????? 126??
??? 59????random effect??????? Hausman???? 0.06???????
? 0.8116??????????random effect???????????????????
????
31
? 9: ??????????????????????????
??? t? ???
?? (??) -1.037321 -4.241 0.000
?????? .4626179 3.556 0.000
?????? .0103759 0.169 0.866
??? ? ?? -.5677756 -2.115 0.034
????? .0204072 0.066 0.947
????? -.0693795 -0.197 0.844
????? -.4049112 -1.344 0.179
????? .1003227 0.231 0.817
????? .0400342 0.087 0.931
?????? ? .0066371 0.025 0.980
??? ??? 4.062565 2.265 0.024
Note:???????????????? random effect??????????? 128??
??? 60????random effect??????? Hausman???? 1.99???????
? 0.1583??????????random effect???????????????????
????
32
? 10: ??????
1999 ? 7
???
2000 ? 4
?????
???
?? ?
??????? 139 249 ????????????????
???? ?? 19 19 ????????????????
?????? 114 116 ???????????
???? 16 16 ????
Note:
???: ??????
???? ???? ????? ???????
? ?
???
?????? 4299.5 10187 18.4331 56.1085
?????? ? 4016.5 8756 21.4610 138.5430
???????? 48552 2835 2.4476 13.2800
???????? ?
?????? 2105.5 1016.5 14.3532 25.5667
?????? ? 1728.5 1199.4 21.6193 35.8008
???????? 4112.5 379 2.8651 8.3021
Note:??????????????????????????????????????
???????????????????????????????????????
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Fig.1: Estimated Demand Curve for Care by Home Helper 
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Fig.2: Estimated Demand Curve for House Keeping by Home Helper  
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Fig.3: Estimated Demand Curve for Food Deliverly 
Ye
n/
Ti
m
e
Times
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0
500
1000
1500
2000
2500
3000
3500
4000
Fig.4: Estimated Demand Curve for Nursing 
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Fig.5: Estimated Demand Curve for Care by Home Helper (supported)
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Fig.6: Estimated Demand Curve for House Keeping by Home Helper (supported)  
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Fig.7: Estimated Demand Curve for Food Deliverly (supported) 
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Fig.8: Estimated Demand Curve for Nursing (supported) 
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